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DETAILED ACTION 
Specification 

1 . The disclosure is objected to because of the following informalities: The acronym 
"LSI" is used but not defined. 

Appropriate correction is required. 

Claim Objections 

1. Claim 1 is objected to because of the following informalities: Line 23 should be 
changed to "...source-drain path of the transistor." Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 2 and 5 are- rejected under 35 U.S.C. 103(a) as being unpatentable 
over the acknowledged prior art in view of Voldman (US 6,628,159). 

Regarding claim 1, the acknowledged prior art of Applicant's disclosure teaches 
an electrostatic discharge protection circuit (Fig. 3) for protecting an internal circuit 30 of 
a semiconductor device against an electrostatic discharge, comprising: an internal 
circuit 30 connected with a first and a second power source terminal VD and VS; a 
transistor Tr2 with a source and a drain connected to first and second power source 
terminals VD and VS, respectively; and a voltage-dividing circuit (R2, C3) dividing and 
supplying the discharge voltages to the gate of transistor Tr2, voltage-dividing circuit 
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(R2, C3) controlling ON/OFF operation of a source-drain path of transistor Tr2. The 
acknowledged prior art does not teach that transistor Tr2 switches the source and drain 
in accordance with a voltage supplied to a back gate, nor does it teach a first diode 
connected between first power source terminal VD and the back gate or a second diode 
connected between second power source terminal VS and the back gate. 

However, Voldman discloses a transistor 43 switching a source and drain 
connected to a pad 40 and ground terminal, respectively, a first diode 90 connected 
between pad 40 and the back gate of transistor 43, first diode 90 supplying a positive 
discharge voltage generated in pad 40 to the back gate; a second diode 90 connected 
between the ground terminal and the back gate, second diode 90 supplying a positive 
discharge voltage generated in the ground terminal to the back gate. See Fig. 9. 
Transistor 43 is a pass transistor in a protection circuit against ESD events and voltage 
surges. First and second diodes 90 are disclosed to be part of a circuit control network 
that controls the voltage of the body of transistor 43 and provides overvoltage protection 
to transistor 43. From Fig. 9, it can be seen that a positive discharge voltage generated 
in pad 40 would be supplied to the back gate of transistor 43 through first diode 90. It 
can also be seen that a positive discharge voltage generated in the ground terminal 
could be supplied to the back gate via second diode 90 by simply switching the direction 
of second diode 90 so that the cathode is connected to the back gate and the anode to 
the ground terminal, since it is well known in the art that a diode can be used to allow 
unidirectional flow current based on its orientation. Transistor 43 acts as a switch, 
wherein the source and drain are interchangeable. The voltage supplied to the back 
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gate, in reference to the potentials of the other terminals of transistor 43 (specifically, 
which is more positive), determines which terminal of transistor 43 serves as the source 
and which terminal serves as the drain (in other words, the direction of current flow 
through transistor 43). Therefore, transistor 43 switches the source and drain in 
accordance with the voltage supplied to the back gate. It would have been obvious to 
one of ordinary skill in the art at the time of the invention to connect the first diode of 
Voldman between the first power source terminal and back gate of the acknowledged 
prior art and the second diode of Voldman between the second power source terminal 
and back gate of the acknowledged prior art in order to have an ESD protection circuit 
which provides ESD protection to the internal circuit and further provides overvoltage 
protection to the pass transistor. 

Regarding claim 2, in the combination of the acknowledged prior art and 
Voldman, (see above rejection), transistor Tr2 comprises a first power source terminal 
side serving as a source when the positive discharge voltage is supplied from the first 
power source terminal VD to the back gate, and a second power source terminal side 
serving as a source when the positive discharge voltage is supplied from the second 
power source terminal VS to the back gate. With diodes 90 connected between the first 
and second power source terminals VD and VS, respectively, and the back gate of 
transistor Tr2, a positive discharge voltage generated in the first power source terminal 
VD is applied to the back gate and a current flows from the first power source terminal 
side of transistor Tr2 to the second power source terminal side. Accordingly, when the 
cathode of second diode 90 is positioned to be connected to the back gate, a positive 
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discharge voltage generated in the second power source terminal VS is applied to the 
back gate, resulting in a current flowing from the second power source terminal side to 
the first power source terminal side. 

Regarding claim 5, the acknowledged prior art teaches diodes (D7, D8) 
connected between an input/output terminal V of internal circuit 10 and first and second 
power source terminals VD and VS, respectively, diodes (D7, D8) carrying the 
discharge voltage produced in input/output terminal V to first and the second power 
source terminals VD and VS, respectively, in the form of an electric current. 
4. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
acknowledged prior art in view of Voldman (US 6,628,159) as applied to claim 1 above, 
and further in view of Krzentz (US 5,796,296). The acknowledged prior art teaches a 
voltage-dividing circuit (R2, C3) that divides the discharge voltage and supplies the 
voltage to the gate of transistor Tr2. Voldman also discloses a voltage-dividing circuit 
(41, 71) performing the same function (see Fig. 9). Neither the acknowledged prior art 
nor Voldman teach the discharge voltage being equally divided. 

However, Krzentz teaches a two-to-one voltage-divider wherein the output 
voltage is one half of the input voltage. See all figures and column 2, lines 22-37. It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
use the two-to-one voltage divider of Krzentz in the electrostatic discharge protection 
circuit of the acknowledged prior art in order to equally divide the discharge voltage. 
Equal voltage division would serve as a control method to keep the gate of the transistor 
indiscriminate between a discharge voltage supplied by the first power source terminal 
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and that supplied by the second power source terminal, therefore allowing consistent 
operation of the transistor even as the source and drain were switched. 

5. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
acknowledged prior art in view of Voldman (US 6,628,159) as applied to claim 1 above, 
and further in view of Zhou (US 5,446,644). Neither the acknowledged prior art nor 
Voldman teach a voltage-dividing circuit that unidirectionally runs a current caused by 
the discharge voltage. 

However, Zhou discloses a voltage-divider for unidirectional transmission that 
divides a high voltage input into a low voltage DC output (see Fig. 1 and abstract). It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
use the unidirectional voltage-divider of Zhou in the electrostatic discharge protection 
circuit of the acknowledged prior art in order to divide a high discharge voltage input into 
a low voltage output for the gate of the transistor. 

Conclusion 

6. The prior art made of record and not.relied upon is considered pertinent to 
applicant's disclosure. Wang (US 6,385,116) teaches an ESD protection circuit for a 
semiconductor integrated device comprising an internal circuit connected with a power 
source line and ground line; a first and second diode connected between an 
input/output terminal of the internal circuit and the power source line and ground line, 
respectively, the first and second diode passing discharge current produced in the 
input/output terminal to the power source line and ground line, respectively; and a 
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charge pass circuit for flowing discharge current between the power source line and 
ground line. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ann T. Hoang, whose telephone number is 571-272- 
2724. The examiner can normally be reached Mondays through Fridays, 8:00 a.m. to 
5:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian Sircus, can be reached at 571-272-2058. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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